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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid 
crystal display device which permits mass- 
production and is excellent in viewing angle 
characteristic, contrast, and response speed. 

SOLUTION: Gap parts 15, 16 of electrodes 10, ^ C^^^^V^^^m^'' 
1 4 of each substrate are arranged so as not to ^^ ^ ^^ ^ ^r^ig^# 

be overlapped with each other in each picture ^ ^^^^^^ ^^ ^^M^^^l^^ 
element. Electric field 17 tilted to the substrate ^ | | 1 1,1 " 

surfaces is formed in the liquid crystal layer ^ 
part in the neighborhood of the peripheral parts 
of the gap parts 15, 16, and electric field 
vertical to the substrate surfaces is formed in 
the other part of the liquid crystal layer part 
interposed by the electrodes 10, 14. When a 

voltage is not impressed on the liquid crystal molecules, they are oriented 
approximately vertical to the substrate surfaces, or horizontal to them. In 
the part where a diagonal electric field 1 7 is induced, the liquid crystal 
molecules are tilted by the electric field in a certain direction, and are also 
tilted in the similar direction by the action of an elastic force caused by the 
liquid crystal molecules even in the area where the electric field is induced 
only in the vertical direction. The diagonal electric field 17 differs in the 
direction on each side placing the gap parts 15, 16 inbetween, therefore, 
each picture element area is divided into plural areas differing in the oriented 
direction. 
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umm(om^f-<omm:fT\6i<r>^mi^nx , #fis^gp 
hm&^=f-cMm:fjmmm$tix^^mt?>m^ 

mmmzm\i!\-rhm^i tinm^m2izsm(^m 

xmimtz^^^:fjmzm-y xismizms^tix v ^sis 
1 jbmm^m 4 tov %-m*»icf s®j<^jR^Ba^a. 

Jbmm^ 6 coi ^-m*HciBiSi0^8[Slg^M. 
[000 1] 

^ o Atmmizm\.^iyni>mim^mm.izm'rh , 

[00 02] 

S^a(i, ■7hy^'^^2 8tStl6lS«2 9tc0iatC 

2 7 i&fin;^, mmizmm. 3 0 •jf+ft^flBt 

t^-:>-cfco. zcom^^jkmmcommizym. 

•rs. 



(0003101 0C-eh'J:5'XS«28«0T®HSr* 

SI iic*tr6]S«2 9<7)^ffiS$'7K-r. c:co-7h'J 

i'xmS.28ii. y-hy-i y32tV-Xy^ y33 

kim\>^z^vxmii(yn. ^^p^ycn^msmm^ 
•y^yy^=l-tLx<mmv'7y-Jxif3Atm'ki 
(yixx\^h. -^Y^j^ xmzm^ htitzmmmm 3 5 

#»)eh5>->''X:?3 4&:ft-LTy-h5-^>'3 2 
ty-;^7'f >'3 3f:C««iStlTV^^. St|tn««29 

®^fii3 5{;i«JCL7traPlS!3 6-&:t-ri.3e3tK 
3 7i:X?7-7-f7U^' (B^vli-f) fc*«Stt<^ix, 
±lc^ffi(;:*tl6j«ffi3 8*«a{t4>ixTV^&. ^rfc. Si 
U4. ^|6jS«29$-S«ffll*>^.^>::t£0Tj>&, CICD 
V h 'J 2 8 1 n^mi 29 1 C0±(C|iE|6j]l 

[0004] c:cofli3s<ojsfi^sisfc:J:*itf . mmh 

•r s c: t (c i 0 . «-amfeCfsa^ 2 7 tc-^;t &mE* 
jgSii2 7fcmE**ei«ni§n6 

t , jgH^aS 2 7 n<m.^^'^i-mmmn'&iz^\^x 

[0005] :L<rm^^mm.<nmm<r>wmx, lar 

OilOTSbS. ^-N'-y^^-f b3 l*-4.?S^2 7{=AM 
•r«.fltricWffllile5«il£S3 OtcJ: OiSiati^Ki: 

JffiSJi 2 7 SrSmfc: Hirffiffl!l««3t« 3 0 t=7J«-* . 
<i3t«3 0(CAStL!t3t<O®IRtt«^W4iRlR$n, 3t<0 

(Twisted N e m a t i c ) :S^s STN ( S 
u p e r Tw isted Nematic) "fy^^ E 
CB (E I e c t r i c a 1 1 y Controlle 
d Birefringence) :^n^. ^"rtl^mi 

juay\^sL-^^ v-]iyu^-y-^ttiiiOAm^m(fZ 

^m&{:^±$ithtziibiz. ECB:f]^<^*tm^mmi: 
m^'^tim&^mm<omm^^j:^iix k m> . 

[0006] i<0ECB^W3*>, SfiElSl^— HO 

m^Bm7jmm.iz}5\,^x\i. mEmmmmizm^a^Am 
msiznLxaimmzmifliLxti'o. n<ommmm:f3 

IfiJlcfK^^-ttS. ^cot-KT'{4, ?B!fBJl(=>y-^^h« 
tufh^yhvxhtm^'^. L*»L. ECB:tr^SiIffi 
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[0007] Zcr)ECBimmmM^=f:- HT'O^ff^^ 

VkS. mtf, <'SID79' P845 Devel 
opment of Su p e r— H i gh- i mag 
e-Quality Ve r t i c a 1 -A 1 i g nm 
ent-Mode LCDj {CJ4. H^rttCfSa*^ 

[0008] :i<r)Wfmk<r)^X'\,im\m\<^'rx2^:}^ 

\,z-y\^x\m^^ttx^>^£\^ifi. wmwym^^L lt 

Wi-tf, rjapan DISPLAY ' 92 
P591 A Comp 1 erne nta 1 y TN L 
CD with Wi de-Vi ewi ng-Ang 1 
e Grayscal ej (c:iiBJ$ixxv>&J:3^^i^' 

flfe. r Jap an DISPLAY '92 P886 

Wide Viewing Angle Full- 
Color TFT LCDs J tCiftHJ;^itxv^&J:d 

x-^'itmi,zjM'--y-:r Ltzmz^yMyym^^n 0 u 
mm^^mt>tiX\<^h, itL^><4TN*-K{z3^LTffit»l 

[0009] -:^rs E c B:f3^<r>o^. *^ffii6j^- K 

mmi>zicii.xim7k^^zm\^txi50 . iE<7)mmmm 

<-t-5c:i:*«-c^&. L*»L, ECB:*riC*^l6lt- 

<r>imtfimm^mmx'$> & . 
[ooio]c:<^Ec B:^r^*^l^|pI^- F-e<?)«iH« 
?fl4o»#:^r&fc UT<4, E c BSitffii*!^- }^tmm 

0 iBiSi*j{c?sai}H=^<^Ei6]:firi6i**S=5rS««S-«ajB 

[00 11] ?A>t:, mfiEoje^cS-xs^Ltms^^ 
<o?SfSi&0&:6t6t^ov^r t , W;t.<f!^m^9 - 1 e o 

04 l^^^fi. i^m*9-l 6004 2^^«. 
9 - 1 6 0 0 6 1 -^iiffitcra^SiXT . 

[00 12] zti(><7yAmiz^^tix\.^iimit. 



«|6lES$*iJt— *tOS«_htc#/?®fii&Jg«L, sac 

[ 0 0 1 3 ] 0 1 2i:, UEmtt#:fir5*<ojfffi^^ 
[0014] zzx'ii. Mf^mMioitmmm^io 

««^gBl 0 4 A>'S«^MV^W=5r:fr|6llc?a-:>-C^tc 

ES$fL'rv>&. cco«i6imsii.o 1 tB^meii 0 2 

jiCQES-EplniL:^^:^. :itl«imfiil 0 1 j:mg^l 

o2(Dmr>m.^mio sizmnb-ij^cDm^if^ii^h, -e 

<^m. mmJ^i^ 1 0 6 lZii\,^xm^lr 1 0 7C0 

ffii6j:*r|6i36J^j©(jD:firi6it=fif-5TS;^b'r. 3K^ii*<» 

[00 15] 

[fl^*<Jg^tJ:3ti-|.i8S] Wi6£0ECB:^SB: 

i^w\i:'irr>t:m^^^m.i,zxtni, mm^i,zm^iF 
wmnw&*<i^mi,z\ii]± Lxmtitziimm% ^tit . 

[00 16] L*»L^:3!)«^>, ±^L7t J: a^:SrffiT-ffi|6j 

v^. ttz. ji^w^i'-ym^<^tMzmi^m±i>zu>'x 

[ 0 0 1 7 ] C: CO J: 3 {2, «!*0*Kfi^5^S-C'{4tSif 
nmmmix^hiicrxo. m^-:i::^h1f:k.mzmmt 

&tiib. &m-i>ztim^K:mm^f>i>, 
[0018] -Ij. ±m<r>mibm^:fT^<7)Wi^^7mm. 
izxitii, msi (mm.i*:m 'ommx'mib:fji^<r>'^m^ 
iiim^:f]\^izm&$tii0>x\ m&mmizm&i^i: 
mmi,zmi^^-*ti>zi:i)n'^i>, J: of. mcmco^ 
^'y:f^9mi:fT':>xm&^cr)^mm\fii:fj\^t>m^hm 

l^±^-thZi:A<X't^. 

[0019] L*>L, Z(7)X o^mtb:f}fi\eom^mmi,z 

^cr)m^cr>i]f^mii&&-i^^i:^—tz-ri> c t uv % 
[0020] m&mp^<^^^fjfiiwmm<o^^i>^ 
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c 0 0 2 1] z.<r>x a (c. mm\^v<r>mmtcoA7^i. 
mmmzsi^mz^^ em^s^ii-t^ass^s^mm 

[ 0 0 2 2 ] ta!o T . ^>Rifi[&t^^SfigSr«i«-r^ 
[00 2 3] t*^t^*<4>, «SllSEilSrJailD;?it&fc 
[0024].!:«0J:d t=«i6«if:^r^cojas«^5§gll-c 

[00251 ^^mizffix o-^j:^^mm<7)mmi:fm 

[0026] 

$nTmcoam*^v b 0 i' xmzmm^tifzm^^ 
mmzmM*WfSL^tiX^^^\.mfsmi:m^i,zm^h^ 

ij^m^iix. ^mmsicomm^mm&S'i-commjmi.zmt 

[0027] mffiSrEPioLTi'^?. t mixmst<o 
mmiii&m<,zii\^xis^i^t>^mmif>:f3fPi<ommizj: 
*)mmtziitbxm&<^-fjmzm^. mmsm<^mmii 

mma&mm-iomtmifzmttitzm&m^^itzaifi. 



§6. 

&m^izW,^-ttm&b LT t J: 

[0029] frfeiRftiirt«^fRa^H^*<jEosim^^r 
tts-WL. m^^maL^J:\''>t^^z^imem^zMLx^i 

[00301 itn&-:tr<o»SLhcoiMic7)i®Ha5fc|{riefl& 
[00311 Bine#a«±«^sfii<o[stHSP*^ Htne^a 

[0032] B!nH#S«±i73m«i<^figElgPc7)i|@*i, 

WLt(nm&m<r>msj:'oiti^^<^tLx^^xi>x\.\ 

[00331 lilT, *f|BB<Of^fflfcov^Ti«HW-&. 
[0034] *%B3{cS,-pT»±. M»«±c7)^<73RgS 

gPAJav^tfi^i^^art^iaici^a^rttcES^^i.. «ff 
s-epuD L^t i: # ^z^,mi<7}m1m&m<om^u^^z 

mmi,zntxmiib:f}\ii]cr>mmmi^^tihcox\ ?m 
m^mmi^mffim&msi^x'ii^comibyjj^commz 

M=5:S«-C\ «-a^rtt=:ffirio:fir(Si*iS^i:«.«Sc<^ffli^*« 

[00351 sEEpjoB^tji. ±^mm^(r)mm^^m 
lzi5\,^x, mib-Juflicommzxom&HHrimmizn 
Lxmm<o:fTmzmi)^-^?>. ^mmm<r>mist^mmm- 
commmizmttitzm^m^mztimmizM Lxmm 

3¥ttfc J: o x±mm^<o^ismmm<m&iH^m^ 

Si:*tc. aS<0:*:SI5^<0««-C*SBS«fiii:*f|Si« 

[00361 m^f^co^^^tmcr>mmmm:ff^i: 
ist=ieifi]-t sfli^t u-r <> J: < , ?Rfi®i^<?3?B[a^i-^*< 

^<OJ#^tct. «EEpjilB$fc:(±. Reraas^OJMMiaSfi^ 
LTBf^<0:6-|6itC<SS' , -E-o<il^^ri*i]tci5tt:, W3R<0 

ii^^xm^i,znLxmm.-jjf^i,zi^-^m^i^z.(:>ixfc 

\^fi\eoUmi!^izfi oZt ifiX$f I. . 
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[00 3 71 tt:. *mHzf)r>XU. -'■}}<omL±.<r) 

10 0 38] *7t, *%Bfl{cA-pT<i. #S«Ji(7)mSi 
[ 0 0 3 9 ] $ <^>tc. *%B^{C$)->T«, «^±tfOm 
[0040] 

[004 1] mtmm i ) i com^^ 

-/■f-b hxmm^hij<r)X'hh. 

[ 0 0 4 2 ] 0 1 (C^^Sfi?^® 1 tfcttS V h U 
^cO^ffiHSr^L, ll2tcSt|filS«<0T®iaSr^^L. M 
3fc:01<?5A-A' iag?ra-<^Bir®0Sr^-r. 

[0043] ClcOVhU^'^^SKJi, y-V^^>\h 

v-:xy^y^ttm^^zlss.ml,xmfhtl. 
^msi 1 0 li^mmmzmj^si 1 5 srw lt *> o , 

K h 9 Vi^:^ 4 S-^i- UT y- h 5 ^ >• 1 1 V-X 7 
yTirtcgJM^^iTV^I.. ^tiej^Ji, B^«6il Otc 
M^Lttmn^l 2S-*-r&jg5tffil 3i:;&5-7-f;u 

^ (0*^) i:*sia(t<5<x. -e<o±tiieiagpi 6S-^ 

^^s^i:mmmi}'(>M.f::i><7)X'i>&, z(o-7hv 
9 xs«fcsti6is«fc <r>isz\t^ssmTm\zms^^ 

[0 0 44] »IKh7:^>'':^:J'4<i. 03t=^J:^ 

tc. y-h9^>-i*»A>^MisL3ty-hm«i2*«^{t^> 

it, -e<0±«ra3J:3(=y-Mffigyi3*<iS{t4.it-CV^ 
y-b«>iSK3<!0±(c»i:y-h®Bg2(c«g-r&J: 
■5ta-S i®5*<^«t4>/x, a-S i Ji5cO±{c;{i2 
OCt9-Br§iXJtn'-a-S iii6a, 6 b5&iig«t4.ix 
TV%S. n*-a-S iJi6a<0±{CJiy-;^9'f>'7 
*»t>^lKL.7ty-;?.mSS8*«iStt'i>il. n*-a-Si 
Ji6bcO±lC«H^-<>'®Bi8**i5»t'i^l.t"V^&. 

^ vfifli8<o±ic-a!*«LrB^mfii 1 07&«istt(5 



[004 5] ^Lnm^m^mi. mtvmrnxo^ 

[0046] ^-r, V Ml ^'xs^ti. ;^.'N- y 9 y ^-^^ 
ffitc J: OT aR^^ LT7 * h y y ^^57 ^ ftfc J: 0 

[00471 ■€-<^±t:, PE-CVDffifclj: OS i N, 
*>f>^:«.y-h^lK4i:a-S i^tPSrK-rUJt 
n*-a-S iKtS-iii^LT^U, a-SiSSt 
n*-a-Si®6a. 6bfcS:a)Kh7>'x;^:?4<!0 

w^mz^Lxt^9--vy^h . 
[ 0 0 4 8 ] xn-', y y vymizx. o x i i^S:^ 
WLXy ^ V'^yv y'^y 4'm,zi.^n9-->yvxv 

ymm9 ^)^t>^i;ff.tiiLtzn* -a.-S i me a., 6b 

[0049] slv^T. xj-^ y^^uy^mizx *) I TO^ 

Sr^L. ^tii:j'ii'--yyLx^mm^i,zm^^i 
si^hmmmi ot:mm-t&. :i<^mm&mx' 
J4, mmmmioco'p^mz. y-h7-{ynzmd:fj 

1 5 S:«g 5 mT'»fi£ LJt . 
[ 0 0 5 0 1 -etoa. PE-CVDffifc:J:>?SiN,*» 
^.:5:S«aMl l&Jg^LTvhyi?x^S-^«^ 
h. 

[0051] mz. ftlbimHi. raPgP 1 2 S-iftft^C 

r*>^,^:&ig3H^l 3<7)±(C;<?9-7-f;P:J' {0S^-tJ- 
•f) Srmt, -ecOitc^-H^F^tcR^raSP 1 6S:*-ri. 

iTO*»4>^:i,Sti6jl;flil4^mL7t. :i<ommm 
T'li, ffl3g«fii 1 OiO^'t-JglC^^JtBL^^c^DgB 1 2 i: 

mio±T 2 mmi>z , y-hy-^yiizmo :^ri6]<opt^gp 

16Sri|i5*emTJg^Lfc. 5:*}. C:«0*tiejS««. ± 
[0052] liUbiOj: 0 iz LXi¥mi.fz'7 h V 7XW^ 

bn'^msi.b<nmi^mMk (m^^) -kmrn^^iz 
vhy ^'AS:Ki:itia]S«fccDSic;^'<.-i?--s-K 

^•C, ffl^fiil 0i:S^r^^l4t«0^^4/xmt 
ts:hi.o\.zwm^ft, tfi. y\z'yi^9mii!mX'li^ 
\^<7>X-^i>tcit">t:. 

[00531 «kf*fc:, mms.<mm,z%ffm^»m-H^ 

SrftS 0 ^h'th Zbi,zi<0. ^mm.<nm^^r^ 
[0054] :i<r)b ^ . -«(^7t«co©ffi**5-5VHC 

mt^^xy-v^^yi.zm'XA5' . ■r^ris-^aH 
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<OilV^«ffliT'M^^ if d c: i: & <nx\ Bfficoa 
il9:«ri6i {ctj»t & 3 V h 9;^ h SriS < -r & t *iT'# 6 . 

[0055] #'oiX^jgS«:T^S{cmffS-9]JnL^ t 

s. 

C 0 0 5 6 J Cico^^^gli. B5g®fii 1 0<?5*4:» 
gPtcm 5 A< mtfOR^HSP 1 5 0 , 1 4 tCtip 

SSgStciliSjumcoR^^gBl 6***>0. 5, 16 

colSJiH^mfiS 1 0 1 1 4 i: <OSBiC:St L T:*: 

Wm^^. b (R^moig^) jfifi5-C-««l 7tC 

[ 0 0 5 7 ] Jg^t tT{ifi«O^^M:firtt$-qt-r^ t 

[0058] --n. K<nmi<nx^^^zimth. mm 
nnwmmmswms^m i o tsfrsjms 1 4 1 c 

[0059] BcoMJSt3i3v^T t> . nm.<r>wmzi. -> 
[0060] cifDj^s, m%±w.ziofz':.xmsk'ft^<r> 

[006 1] ^W^M. ■mW^9- 16004 1 
^<kmi. WMT9-1 60 0 4 2#^«^W^9-1 
6 0 0 6 1 -^^Igcoj: b \,z^»yH^(rm,^^mzii\^h 



Sit cofi^i: OgP*«lgrtT'Ay>&ii|^*«/h$-f-rJt O-t 
[ 0 0 6 2 ] ^rfc, ^mmm 1 lC*>>-'>T<i:. B^mfii 

[0063] (iijfijg®2 ) :i?mwm'2.<r>m.^fm5m. 

mt. -^V'}^ 5 ic^-r i 9 ^K^^SS 2 0 5: 
^4a«fl«il 8i&lft{t. *t[6l««t:06tC*-*-J:3 
=arBgragP2 1 ?:*^S^t|6imfiil 9Srl5Jt/>:ii«'MillSfi 
JB®li:PI««OjgSa*igi:5rf^iSU3t. fi^.SgP2 0. 
2 l<0(@«5>umi:U, ■^mSil 8fc*t|6jmffil 9i: 
<7)a:5:0«i{i2OA<mi:L/c. B^^g?20. 21<i5:v^ 

tca35-r «. 2 [Bjco=s- ^ tcja o ss^i-. c: c: T^y- h v 

h. t.tz. B^mffil 8cof!gJ^gB2 0 tj!t[6]miil 9i7) 
[ 0 0 6 4 ] f§ *><XJt ?KS^^Stc®E5- 6PSD i: 

^s^<mm-n'^^z'>\\x . gi5«^c-c' ^tcffi^-r 

[0065] .lOJKS^S^Sti. P^Sg52 0 . 2 1 CO 

fi&H^si 1 8 ts* r6i«fli 1 9 >i<mm.znvx-x% 

«icOSSP (FfraiS<7)iS^) ig^T«J@2 2(CM;^*<± 

?gB^H:»-^{cmffi*^Eptn$fLi.i:. lll7<7)AiOSlSt:'(iaE 
S4i^*i=&(l!lici^L> I17C0BC0^1S-C14?afff}j-^*^ 
SfflSte«l»-rS. ^iltciO, Sffi<OE8SSS2 0. 2 1 

*lli©gSS2-C'<i:, ^Sic^KgSSS 2 0 , 2 1 
*s5:v^fc:il3^& 2^rr6l{=»oTiS»t'5#lTV^S<?)T. 

?B[a^)-^«oM^^ri4i]*s#^ ±T:t^co 4 ^rrS] t 4 

[006 6] ^rfc, ±ieiiiSJ^S2T(±, mis«fi^;^g? 
^mHCitjSf •&2:^r6i{ca'5Tmu?t*^. flSc^^a 
r32ll-r4 2:fi-IfilCc«-?TJg«U-C<>J:<. 3 

iS)i-:Lli<7):fe-[6i(c?a-5 t?^« lt t> i v\ 

[0067] ±ie^Jg.® 1 St^llSfiJg® 2 Tii, SiS 
■ClttHHtJt*^. J3lTcOgailfiJg®3T-{4, *¥i2r6l^-K 

[00 68] (5lifi3^®3) *5lteJg®3{cfcv^-CJ4. 

wsim\ }:.nmAz\^xwm.\.fz-^v')97.wsi.tn^ 

S«i:0}R:frt:E|tl)HS:93B!^k:J:')je«L, 
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im-kh^h. zmmmm^ii, -^hv^^xmrnt 

tSffii:<0@PB5r4jLimfc^:&J:olcift^L;t. tfe, 7 

[ 0 0 6 9 J ^UT. Ma«<7)«lCiEc7)^^:firtt 

[0070] Z<r>t # , -J>t«0(iJte«c7)®IRfft&5«,Hc: 
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